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PA3BHTHE nonyjMIJHH HYMHOrO MHKPOEA 
B OPrAHH3ME BJIOX 

B. A. Bn6nKOBa h JI. H. KjiaccoBCKufi 

CpeAHea3HaTCKHH Hay hho-hcc Jie^oBaTe jibckhh npoTHBOHyMHHH HHCTHTyT, 

AjiMa-ATa 

Coo6m;eHHe npeflCTaBjmeT co6oh o63op jiHTepaTypHtix h co6ctbghhhx MaTe- 
pnajiOB no H3yneHHio o6ih;hx 3aK0H0MepH0CTea pa3BHTHH nonyjiHiuiH napa3HTa 
b xo3HHHe Ha npnMepe nyMHOro MHKpo6a h 6jiox. 

BepoHTHocTL npoHHKHOBeHHH MHKpo6oB uyMBi b opraHH3M 6 jioxh onpe- 
AejineTCH npe>KAe Bcero HHTeHCHBHOCTBio 6aKTepneMHH y Sojibhoto Tenjio- 
KpOBHOrO >KHBOTHOrO, Ha KOTOpOM HHTaeTCH HaceKOMOe. 9 tO HOJIO>KeHHe 
AOKa3aHO MHorouncjieHHBiMH 3KcnepnMeHTaMH (Eskey a. Haas, 1940; Ho$$, 
1941, h Ap.)- B nanecTBe AonojiHHTejiBHoro $aKTopa, OKa3BiBaioin;ero BjiHHHne 
Ha BepoHTHocTt nonaAaHHH B036yji;HTejiH b opraHH3M KpoBococa, cjie^yeT 
yHHTLIBaTB H aKTHBHOCTB HHTaHHH HJieHHCTOHOrorO, 3aBHCHHi;yiO B CBOH) 
onepe^t ot mhothx npnuHH (TeMnepaTypa h BjianuiocTB OKpy>Kaioni;eH cpe^H, 
Cnen;H$HHHOCTB X03HHHa H T. A.). 

K HacTOHm;eMy BpeMeHH 3aperncTpnpoBaHO 6ojiee 130 bhaob h hoabhaob 
6 jIOX, KOTOpLIX o6Hapy>KHBaJIH 3apa>KeHHLIMH HyMOH B eCTeCTBeHHLIX yCJIO- 
bhhx (PajiJit, 1958). Ba>KHo HOAuepKHyTB, hto h b npnpoAe, h b 3Kcnepn- 
Meme MHKpoSaMH 3apa>naioTCH He tojibko KJiaccnuecKne nepeHOCUHKH 3 toh 
HH$ eKH;HH (Xenopsylla cheopis , Neopsylla setosa, Oropsylla silantiewi h Ap.), 
ho h Maji03$$eKTHBHLie b 3 tom OTHomeHHH bhabi 6 jiox (Leptopsylla segnis , 
Ctenophthalmus dolichus h Ap.). B paBHon CTeneHn 6aKTepnn uyMBi MoryT 
npoHHKaTt b opraHH3M Apyrnx KpoBococyni;Hx ujieHHCTOHornx. TaKHM 06- 
pa30M, C TOHKH 3peHHH BepOHTHOCTH 3apa>KeHHH 6JIOXH He OTJIHHaiOTCH OT 
jiio 6 lix Apyrnx kpobococob, hbioiahx KpoBt 6 ojibhlix 3BeptKOB c 6aKTepne- 
Mnen. Hhbimh cJiOBaMH, bto HBjieHne HMeeT HecneipnlmuecKHH xapaKTep. 
Cneii;H(|)HHHOCTL B3anMOOTHomeHHH B036yAHTejiH uyMBi c opraHH3MOM 6 jioxh 
H axoAHT CBoe BBiparaemie jihihb Ha nocJieAyioiAHx aTanax pa3BHTHH SaKTepnn. 

IIpOHHKHIHe B OpraHH3M 6JIOXH 6aKTepHH qyMBI He pacnpOCTpaHHIOTCH 
3a npeAejiBi HHm,eBapHTejiBHoro TpaKTa HacenoMoro (Bacot a. Martin, 1914; 
Tojiob h Ho$$, 1928; Ho$$, 1941, h AP-)- 

Pa3BHTne nonyjiHAHH SaKTepnn uyMBi b nnmeBapHTejiBHOM KaHajie 6 jioxh 
HBJIHeTCH CJIO>KHBIM HpOIjeCCOM, CKJiaABIBaiOEAHMCH H3 HeCKOJIBKHX npOTHBO- 
peHHBBIX TeHAeHAHH. npon;eCC pa3MHO>KeHHH MHKpoSoB BCTpenaeT npOTHBO- 
AencTBne 3am;HTHBix chji HacenoMoro, b pe3yjiBTaTe uero MO>KeT npon30HTH 
OHHin;eHHe opraHH3Ma 6 jioxh ot SaKTepnn. Pa3BHTne nonyjiHAHH MO>neT npe- 
pBaTBCH n rnSejiBio nepeHOCUHKa (a cjieAOBaTejiBHO, h rn6ejiBio B036yAHTejin) 
b pe3yjiBTaTe naToreHHoro abhctbhh MHKpoopraHH3MOB, jih 6 o ot Apyrnx 
HpHHHH. 

HenocpeACTBeHHO nocjie 3apa>naioni;ero KopMJieHHH nponcxoAHT aobojibho 
HHT eHCHBHOe OTMHpaHHe 6aKTepHH HyMBI, HTO MO>KeT BeCTH K OCBo6o>KAeHHIO 
nacTH 6 jiox ot HH$Hn;Hpyioni;ero areHTa (Douglas a. Wheeler, 1943; Kartman, 
Prince a. Quan, 1956, h AP-)* CoraacHo HaSjiioAeHHHM AjieKceeBa, Eh 6 h- 
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koboh h XpycpejieBCKOH (1968), y>ne b nepBtie 15—30 mhh. nocjie 3apa>Kaio- 
m,ero KopMJieHHH hhcjio norn6mHx b KHineuHHKe 6jiox SaKTepnn MonceT ,n;o- 
CTnraTB 8.0-10 4 h 6ojiee. 

IIOKa3aHO, HTO B BKCnepHMeHTaJIBHLIX yCJIOBHHX aKTHBHBie nepeHOCBHKH 
ByMBi Xenopsylla gerbilli minax 6ojiee HHTeHCHBHo ocBo6o>KAaioTCH ot Mimpo- 
6 ob, ueM MeHee aKTHBHBie Ceratophyllus laeviceps, L. segnis (EhShkobb, 1968). 
npe^nojiaraeTCH, hto bto pa3JiHUHe o6ycjioBjieHO 6ojiee pa3BHTBiMH Mexa- 
HH3MBMH 3ain,HTBi y 6 jiox, KOTopBie name no,n;Bep}KeHLi 3apa>KeHHio 6aKTe- 
PHHMH By MBI. 

IIphhhhbi nepBOHanajiBHoro OTMnpaHHH 6 aKTepHH b nnipeBapHTejiBHOM 
TpaKTe 6jioxh bbihch6hbi He^ocTaTOBHO. B CBoe BpeMH (Duncan, 1926) coo 6 - 
npui 06 o 6 Hapy>KeHHH b nnipeBapHTejiBHOM TpaKTe mhothx kpobococob 6 aKTe- 
pnpHjiiHoro Bem,ecTBa. B nocjie,n;Hee BpeMH cynjecTBOBaHHe SaKTepHpHflHoro 
areHTa 6bijio ycTaHOBJieHO y 6jiox (AjieKceeB, Bn 6 HKOBa h XpycpejieBCKan, 
1968; KoH^paniKHHa, KypaeB h 3axapoBa, 1968). npnpofla, MexaHH3M h cne- 
u;h(J)hhhoctb ^eiicTBHH 6 aKTepHii;H,n;Horo areHTa ocTaiOTCH HepacKpBiTBiMH. 
B HaCTOHipee BpeMH CTaJIO H3BeCTHO, HTO SaKTepHIJHftHLIH 3(|)(|)eKT CBH3BH 
c jih3ou;hmom, npHcyTCTByioin,HM b KHineuHHKe 6jiox. OflHaKO, no-BH^HMOMy, 
npaBHJiBHee cuhthtb, hto He HCKJnonaH aKTHBHocTH JiH3on;HMa, SaKTepnpHAHoe 
JJpHCTBHe HM He HCUepnLIBaeTCH H HBJIHeTCH MHOrOKOMnOHeHTHBIM. 

E[pn>KHBaeMOCTB SaKTepnn b opraHH3Me 6jioxh 3BBHCHT ot pn^a (JmKTo- 
pOB, B TOM HHCJie H OT BH^OBBIX OC()6eHHOCTeH nepeHOCHHKa. npHHHTO CHH- 
TaTB, hto c noBBimeHHeM TeMnepaTypBi cpe^Bi ycjioBHH npn>KHBaeMOCTH 6aKTe- 
pHH nyMBi b opraHH3Me nepeHocuHKa nporpeccHBHo yxyjjmaioTCH (Th$jiob, 
1964). OflHaKO npn nona^aHHH b nnipeBapHTejiBHBiH TpaKT 6jioxh ^ocTa- 
tohho 6ojiBinoro KOJinuecTBa MHKpoopraHH3MOB noKa3aTejin npn>KHBaeMOCTH 
MoryT ^ocraraTB 3HawrejiBHLix ipnjjp h b ,n;Hana30He othochtojibho bbicokhx 
TeMnepaTyp. B Ta6ji. 1 h 2 npnBe^eHBi noKa3aTejin npn>KHBaeMOCTH bbicoko- 
BnpyjieHTHBix niTaMMOB b opraHH3Me X. cheopis h flpyrnx bh^ob b 3Bbhch- 

T a 6 ji h u, a 1 

IIoKa3aTejiH npn>KHBaeMOCTii B036y^HTejia MyMbi b opraHH3Me 6 jiox b 3aBHCHM0CTH 

ot TeMnepaTypw cpe^w 
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HcxoaHan 3apameH- 
HOCTb (B %) 

TeMnepaTypa 
coHepmaHHH 
Sjiox (b %) 
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T a 6 ji h n; a 2 

3apaa«eHHOCTb 6jiox b 3aBHCHM0CTH ot cpoKOB nocjie 3apa>KeHHH h TeMnepaTypw cpe^w 


Bhhbi Ojiox 

TeMnepaTypa 

IIpon;eHTBi 3apameHHbix 6 jiox b pa3JiHHHbie cpoKn 
(b cyTKax) nocjie 3apa>neHHH 

cpeabi 

1-30 

31-60 

61-90 

91—120 

O. silantiewi 

( 

10 

18—20 

78.5 

97.6 

44.0 

51.0 

60.0 

41.4 

22.9 

Rhadinopsylla 

r 

10 

70.6 

91.6 

75.0 

31.4 

liventricosa 

i 

18—20 

96.8 

86.7 

11.3 
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mocth ot TeMnepaTypBi cpe^Bi. B KauecTBe noKaaaTejiea npn>KHBaeMOCTH hc- 
nojiB30Bajin OTHOHiemiH npoijeHTOB 3apa>KeHHBix 6jiox, nccjie^oBaHHBix uepe3 
5 — 6 cyTOK (KOHenHan 3apa>KeHH0CTB) h Henocpe^CTBeHHO nocjie 3apa>Kaio- 
m;ero KopMjieHHH (ncxoftHan 3apanceHHOCTB). 

IIoKa3aTejiH npn>KHBaeMOCTH B036yji;HTejiH b opraHH3Me 6jioxh B03pa- 
CTaioT BMecTe c yBejinnemieM ao onpe,n;ejieHHBix npe^ejioB KOJinuecTBa npo- 
hhkiiihx b 6 jioxy 6 aKTepnH (Bn 6 HKOBa, 1968). 

Ilpn o 6 cy>KAeHHH Bonpoca 06 oTMHpamm SaKTepna Henocpe^CTBeHHO 
nocjie 3apa>Kaioin;ero KopMJieHHH cjie,o;yeT hmgtb b Bimy, uto npoHHKinne 
b 6 jioxy MHKpoopraHH3MBi npeTepneBaioT (|)H3HOJiorHuecKyio nepecTpoHKy 
b cbh3h c a^anTaipieH k ycjiOBHHM cym;ecTBOBaHHH b opraHH3Me nepeHOCUHKa. 
H3BeCTHO, UTO B OpraHH3Me TenjIOKpOBHOrO X03HHHa 6 aKTepHH UyMBI CHHTe- 
3npyioT aHTHreHBi nvw, KOTopBie coo 6 m;aioT MHKpo 6 aM ycTOHUHBocTB k (J)aro- 
u;HT03y. BKcnepnMeHTajiBHo ji;oKa3aHO, uto b opraHH3Me nepeHocuHKa CHHTe3 
3thx KOMnoHeHTOB npeKpanjaeTcn (Cavanaugh a. Randall, 1959). B o^hoh 
H3 Hanrnx pa 6 oT (Bn 6 HKOBa h KjiaceoBCKHH, 1968) 6bijio noKa3aHO, uto 
npoHCxoAHin;aH b opraHH3Me 6jioxh (j)H3HOJiorHuecKan nepecTpoHKa B036y- 
^HTejiH 3aTpyji;HHeT a^anTaijHio MHKpoopraHH3MOB k hobbim ycjiOBHHM 
cym;ecTBOBaHHH. TjiaBHBiM $aKTopoM, onpe,o;ejiHioin;HM 3to npoHBJiemie (J>eHo- 
THnnuecKon h3mghuhbocth SaKTepnn uyMBi, HBjiaeTCH TeMnepaTypa. Cnoco 6 - 
hoctb 6 aKTepnH nyMBi k CHHTe 3 y aHTnreHOB nvw (^eHOTHnnuecKH peajin- 
3yeTCH tojibko npn TeMnepaTypax, 6jih3khx k 37°, h He npoHBjineTcn hjih 
cjia 6 o npoHBjineTCH b ^Hana30He 6 ojiee hh3khx TeMnepaTyp (Burrows, 1962). 
B Tejie no3BOHOUHoro xo3HHHa mhkpo6 uyMBi cym,ecTByeT npn 36 — 38°, a b op- 
raHH3Me KpoBococymero ujieHHCTOHororo — couth Bcer^a npn 3HauHTejiBHO 
6 ojiee hh3khx TeMnepaTypax. B npoBe^eHHBix HaMH onBiTax ycTaHOBJieHO, 
uto npn co^ep>KaHHH 3apa>Kemmx 6jiox npn 36° SairrepHH uyMBi npo^oji- 
>naioT cHHTe 3 npoBaTB FI, ho y>Ke npn CHH>KeHHH TeMnepaTypBi fto 33 — 34° 
HaM He y^aBajiocB o 6 Hapy>KHBaTB yjiOBHMBix KOJinuecTB 9Toro aHTnreHa. 
Onpep;ejieHHe FI mbi hpoboji,hjih b peanpHH naccHBHOH reMarrjiioTHHaijHH 
(PnrA) c (ppHTpoi^HTaMH, Harpy>KeHHBiMH raMMa-rjio 6 yjiHHOM npoTHBonyM- 
HOH CBIBOpOTKH. 

TaKHM o6pa30M, ocBo6o>KAeHHe opraHH3Ma 6 jiox ot B036y,n,HTejiH uyMBi 
MO>neT nponcxo^HTB He tojibko HenocpeACTBeHHo nocjie 3apa>Kaioiii,ero KopM¬ 
jieHHH, ho h b 6ojiee no3£HHe cpoKH, xoth btot npon,ecc npoTeKaeT, ho-bh- 
AHMOMy, MeHee HHTeHCHBHO. J],HHaMHKa «H03JI,Her0» OCBo6o>KAeHHH 6 jiox ot 
B 036yjiiHTejiH h (|)aKTopBi, ero o6ycjioBjiHBaioiii,He, ocTaioTcn cjia6o H3yueH- 
hbimh. Bo3mo>kho, uto 3ji;ecB rjiaBeHCTByiomee 3HaueHne npnofipeTaioT HHBie 
MexaHH3MBI. 

IIoKa3aHO, uto «no3ji,Hee» ounipeHHe opraHH3Ma nepeHocuHKa ot 6aKTe- 
pHH UyMBI 3BBHCHT OT TeMHepaTypHBIX yCJIOBHH Cpe^BI. TaK, HO JjaHHBIM Hh- 

Ahhckoh komhcchh no uyMe (Reports of Plague Investigations in India, 
1908), npn 23 — 26° 6jioxh kpbic CTaHOBHJiHCB He3apa>neHHBiMH cnycTn Tpn 
He^ejiH nocjie 3apa>KeHHH, npn 32° 9tot cpon coKpain;ajiCH ao bocbmh ^Hen. 
Cxo^HBie pe3yjiBTaTBi 6bijih nojiyueHBi b Haiunx onBiTax, r,n;e X. cheopis 3a- 
pa>KajiH BBicoKOBnpyjieHTHBiM HiTaMMOM 161 B036y,n;HTejiH uyMBi, co,n;ep>Kaj]H 
b TeueHne p;ecHTH ^Hen npn 24°, a 3aTeM noMenjajin b ycjioBHH 6ojiee bbico- 
koh (33°) TeMnepaTypBi. B pe3yjiBTaTe TaKoro H3MeHeHHH TeMnepaTypHoro 
pe>KHMa 3apa>KeHHOCTB HaceKOMBix b TeueHne p;ecHTH ftHeii CHH3HJiacB c 61.7 
£0 33.3%. B rpynne 6jiox, ocTaBjieHHBix npn 24°, cymecTBeHHoro H3MeHeHHH 
HOKa3aTejin 3apa>KeHHOCTH He npoH3omjio. 

EcTB OCHOBaHHH CUHTaTB, UTO B OpraHH3Me 0JIOX, HaXOAHBHIHXCH B ycjio- 
bhhx oraocHTejiBHO bbicokoh TeMnepaTypBi, nojiHOMy hx OTMHpaHHio npeji;- 
HiecTByeT crnDKemie >KH3Hecnoco6HOCTH SaKTepnH. B bthx cjiyuanx 3apa>KeH- 
hoctb 6jiox uyMOH MonceT He bbihbjihtbch o6biuhbimh noceBaMH coji;ep>KHMoro 
HHin;eBapHTejiBHoro TpaKTa HaceKOMBix Ha njiacTHHKH HHTaTejiBHoro arapa. 
O^HaKO nocjieji;yioin;ee nepeMein;eHHe nepeHocuHKOB b ycjioBnnx 6ojiee 6jiaro- 
npHHTHoro TeMnepaTypHoro pe>KHMa MO>KeT hphbo^htb k yBejiHueHHio uncjia 
>KH3HeCHOCo6HBIX 6aKTepHH, H 3apa?KeHHOCTB HaceKOMBix BHOBB 6e3 Tpy^a 
ycTaHaBjiHBaeTcn o6biuhbim SaKTepHOJiornuecKHM HCCJie^OBaHHeM. 3 to HBjie- 
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Hue MO>KeT CTHMyjinpoBaTB HeoS'BHCHHMoe Ha nepBBin B3rjmA yBejinneHne 
AOjih 3apaH^eHHLix oco6en b nonyjiHAHH 6 jiox. Tan, b Harnnx onHTax nepe- 
ca^Ka 6 jiox h 3 cocy^oB c TeMnepaTypon 33° b ycjiOBHH 6ojiee hh3koh (24°) 
TeMnepaTypH hphboahjio (nepe3 10 jjjiem) k noBLimeHHio noKa3aTejin 3apa- 
>KeHHOCTH (iHTaMM 161) c 14.8 AO 46.0%. 

AnneB (1969) hphboaht $aKTBi pe3Koro yBejinnemm BBiceBaeMOCTH MHKpo- 
6ob nyMLi H3 nepe3HMOBaBmHX 6jiox nocjie nepBon >Ke hoakopmkh Haceno- 

MLIX Ha 3A0P0B0M 7KHBOTHOM. ABTOp TpaKTyeT 3TO KaK CJieACTBHe BLIXO^a 
SaKTepHH H3 JiaTeHTHOrO COCTOHHHH C pe3KO HOAaBJieHHOH $H3HOJIOrHHeCKOH 
aKTHBHOCTBK). 

HeoSxoAHMon npeAnocBiJiKon ajih nepe^ann nyMBi ynycaMH 6jiox hbjihotch 
pa3MHO>KeHHe SaKTepnn b nHm;eBapHTejiBHOM TpaKTe HaceKOMoro. KapTMaH, 
llpaHHC h KyaH (1956) b ontiTax c AByMH bhabmh kpbichhbix 6jiox ( Xeno- 
psylla vexabilishawaiiensisuX. cheopis) HOKa3ajm, hto nocjie nepBOHanajiBHoro 
yMeHbineHHH nncjia mhkpoSob k KOHijy TpeTbnx cyTOK mo>kho HaSjiioAaTB 
3aMeTHoe yBejinnemie hx KOJinnecTBa. K 9TOMy BpeMeHH caMijBi X. vexabilis 
hawaiiensis coAepnsajiH ao 4.0-10 5 , a caMKH — ao 1.0-10 6 SaKTepnajiBHBix 
KJieTOK; ajih X. cheopis 3th HOKa3aTejin cocTaBjinjin cooTBeTCTBeHHo 2.5-10 5 
h 1.0-10 5 . MHorojieTHne HaSjHOAOHHH Bh6hkoboh (1968) bbihbhjih cjieAyio- 
DAne MaKCHMajibHbie 3HaneHHH nncjia SaKTepnn b opraHH3Me pa3JiHHHBix 

bhaob 6jiox: 0. silantiewi — 4.0-10 6 , X. gerbilli minax — 3.2-10 7 , Xeno- 
psylla hirtipes — 2.2-10 7 , X. cheopis — 9.6 -10 7 , Ct. clolichus — 4.6-10 5 , 
Ceratophyllus avicitelli — 8.0-10 5 . 

Bjioxh oSjiaAaioT chocoShoctbio AJiHTejiBHO coxpaHHTb b CBoeM opra- 
HH3Me B036yAHTejin nyMLi. 9to AOKa3aHO He tojibko 3KcnepHMeHTaji bhlimh 

HCCJieAOBaHHHMH, B KOTOpLIX MHKpoS HyMBI COXpaHHJI >KH3HeCH0C06H0CTB 

b Sjioxax ao 396 Asen (Fojiob h 1928), ho h hojicbbimh HaSjuoAOHHHMH. 

rioKa3aHO, HanpnMep, hto 6jioxh ceporo cypna chocoShbi b Tenemie A-anTejiB- 
Horo BpeMeHH (ao 420 Alien) He tojibko coxpaHHTB >KH3Hecnoco6HOCTB b Hopax 
B OTCyTCTBHH X03HHHB, HO H OCTaBaTBCH HpH 3TOM 3apa>KeHHBIMH (IHapen;, 
BepeHAneB a Ap., 1958). CpoK coxpaHeHHH B036yAHTejin b 6jioxax Sojibihhx 
necnaHOK Aocraraji 210 Anen (MnKyjiHH, 1951). 

BMecTe c TeM 3apa>KeHHOCTB nonyjiHAHH 6 jiox B036yAHTejieM nyMBi c Te- 
neHneM BpeMeHH yMeHBinaeTCH. B KanecTBe npnMepa noKa>KeM (Ta6ji. 2) ah - 
HaMHKy 3apa>KeHHOCTH no a^hhbim ohbitob c SjioxaMH cepBix cypKOB (IIlBapn;, 
KjiaccoBCKHH h Hm;eHKo, 1961). 

CHH>KeHHe 3apa>neHHOCTH nonyjiHAHH 6jiox hpohcxoaht He tojibko 3a 
CHeT OHHDjeHHH naCTH 6JIOX OT MHKpOOpraHH3MOB, HO H B pe3yjIBTaTe 6ojib- 
men nacTOTBi rn6ejiH 3apa>KeHHBix HaceKOMBix no cpaBHeHHio e He3apa>KeH- 
HBIMH. 

He3apa>KeHHBie hjih ocBo6oAHBinHecn ot SaKTepnH Sjioxh >KHByT AOJiBine, 
neM 3apa>KeHHBie HaceKOMBie (^yrjiac h Ynjiep, 1943; B3ppoy3, 1947, h AP-)* 
B onBiTax IIlBapA, KjiaccoBCKoro h Hm;eHKo (1961) He3apa>KemiBie Cera¬ 
tophyllus lebedewi npocymecTBOBaJiH npn 10° 140 Anen, a 3apa>KeHHBie oco6h 
3Toro BHAa — tojibko 112; ajih O. silantiewi 3th HOKa3aTejin 6bijih cootbot- 
CTBeHHO paBHBi 399 h 175 cyTKaM. AHajiornHHyio 3aK0H0MepH0CTB Ha6jiioAaJiH 
BnSHKOBa h BrBiTOBa (1968) b ohbitbx c SjioxaMH Sojibihoh nec'iaHKH — 
Ct . dolichus , X. gerbilli minax , Coptopsylla lamellifer. Mo>kho corjiacnTBCn 
c MHeHneM HCCJieAOBaTejien, CHHTaBinnx, hto 6jioxh, hoaoSho TenjioKpoBHBiM 
>khbothbim, 6ojieioT HyMOH (Pollitzer, 1954; BnGnKOBa, 1968; KoHApamKHHa, 
1969). 

OaKTopBi naToreHHoro bo3aohctbhh B036yAHTejin Ha opraHH3M nepe- 
HOCHHKa ocTaioTcn HepacinH(j)poBaHHBiMH. OnpeAejieHHyio pojib b btom ot- 
HomeHHH MO>KeT nrpaTB nyMHon tokchh. rioKa3aHO, hto KopMJieHne 6 jiox 
K poBBio, CMemaHHon e tokchhom nyMHoro MHKpoSa, ycKopneT rnSejiB Hace- 
kombix (BnSHKOBa n BrBiTOBa, 1968). CjieAyeT otmcthtb, hto HJieHHCTOHorne 
nepeHOCHHKH 3HanHTejiBH0 MeHee nyBCTBHTejiBHBi k ^aKTopaM naToreHHOCTH 
B036yAHTejin nyMBi, ne m TenjiOKpoBHBie hochtojih HH^eKAHH. CjiaSocTB naTO- 
reHHoro bo3aohctbhh onpeAejineT bo3moh^hoctb BecBMa npoAOJinorrejiBHoro 
cyDAecTBOBaHHH nyMHoro MHKpoSa b Sjioxax, b cbh3h c ne m HeKOTopBie hc- 
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cjieftOBaTejm otboaht opraHH3My nepeHOCHHKa pojib ochobho:to MecTa nepe- 
>KHBaHHH B036y,n,HTejiH b nepnoftLi MOKAy bhh300thhmh (OeAopoB, 1944; 
Akhcb, 1969a, p AP-)* 

TaKHM o6pa30M, pa3BHTne SaKTepnajiBHOH nonyjinpHH b opraHH3Me 6jiox 
motkct npepBaTBCH b pe3yjiBTaTe ocboSotkabhhh nepeHocnnKa ot B036y^n- 
TejiH hjih rn6ejin 3apa>neHHoro HaceKOMoro. 06a bthx ncxo^a othochtch 
K HHCJiy $aKTOpOB, 3aTpyAHHI0in,HX pnpKyJIHpniO B036y,HHTeJIH B eCTeCTBeH- 
hbix ycjioBHHx, h hx motkho paccMaTpHBaTB KaK H0Ka3aTejm onpe^ejieHHoro 
HecoBepmeHCTBa MexaHH3M0B a^anTapnn SaKTepnn k cyipecTBOBaHHio b op- 
raHH3Me 6 jioxh. 

Bo3mo>khoctb cym,ecTBOBaHHH B036yAHTejin nyMBi b npnpo^e o6ecne- 
BHBaeTCH TpeTBHM HCXO^OM — B03HHKH0BeHHeM HenpOXO^HMOCTH (6jI0Ka) 
npe^ejiy^Ka y 3apa>neHHBix HaceKOMBix (B 3 kot h MapTHH, 1914). Hmchho 
3T0T (J)eHOMeH H Onpe^eJIHeT 3$(|)eKTHBH0CTB TpaHCMHCCHBHOH nepe^aBH ByM- 
HOH HH^eKpHH. 

CpoK >kh3hh 6jiox c HenpoxoAHMOCTBio npeA>KejiyAKa bo MHoro pa3 conpa- 
ipaeTCH no cpaBHeHnio c 3apa>neHHBiMH, ho He6jiOKHpoBaHHBiMH ocoShmh. 
EoJIBIHHHCTBO 6JI0X nOCJie B03HHKH0BCHHH SjIOKa TKHBeT He 6oJiee ^eCHTH 
AHen, OAHaKO 3tot cpon He hejihctch npe^ejiBHBiM. EBicTpan rnSejiB 6jiokh- 
poBaHHBix 6jiox nponcxo^HT, no-BH,n;HMOMy, He tojibko b pe3yjiBTaTe HX ro- 
jio^aHHH. Pemaioinyio pojib nrpaioT cnopee Bcero Te naTonornnecKHe npo- 
peCCBI, KOTOpBie pa3BHBaiOTCH B OpraHH3Me SjIOKHpOBaHHOH Sjioxh. ,II,a>Ke 
BHeniHne npn3HaKH CBH^eTejiBCTByioT o thtkcjiom 6ojie3HeHHOM coctohhhh 
HacenoMBix c Henpoxo^HMOCTBio npe^;>KejiyAKa. CerMeHTBi Spionma h rpy^n 
nepeHocHHKOB TejiecKOHHnecKH okhmbiotch, OTMenaeTCH CMeipeHHe BHyTpeH- 
hhx opraHOB. Bjioxh 6bictpo cjiaSeioT, TepmoT chqco6hoctb nycaTB tkhbothoc 
h rn6HyT. 

Bo3HHKHOBeHne hchpoxoahmocth npe^ejiy^Ka bo3mo>kho y 6ojibihhh- 
ctbb bhaob 6jiox rpBi3yH0B h hthh;. O^naKO nacTOTa 3Toro co6bithh y pa3HBix 
bhaob 6jiox BapBnpyeT (3 ckh, 1938; 3ckh h Xaac, 1940; Ho(|)$, 1941, h AP-)* 

IlpHHHHBI pa3JIHHHOH HaCTOTBI 6jI0K006pa30BaHHH 06yCJI0BJieHBI, HO-BHAH- 
MOMy, KOMHJieKCOM aHaTOMO-(J)H3HOJiorHHecKHx ocoSeHHOCTen 6 jiox, onpeAe- 
JIHIOipHX B03M07KH0CTB SBlCTpOTO pa3MHO>KeHHH H 3aKpeHJieHHH B036yAHTeJIH 
b HHHi,eBapHTejiBHOM TpaKTe nepeHOCHHKa. 

BeCBMa BapBHpyiOT y pa3HBIX BHAOB 6 jIOX H CpOKH B03HHKH0BeHHH 6jIOKa. 
CaMBin paHHHH (ABoe cyTon) cpon HacTynjieHHH 6jiona onncaH y 6 jiox 6ojib- 
hihx necnaHOK Xenopsylla skrjabini , C0Aep>KaBHiHxCH npn 22 — 24° h 75 — 80% 
BJia>KHOCTH (Bn6nKOBa, MeABeAeBCKnx h ,II,aHKOB, 1963). CaMoe no3AHee 
(J)opMnpoBaHne SjiOKa (210 Alien nocjie 3apa>KeHHn) Ha6jiioAajiH y 6 jiox ce- 
poro cypna O . silantiewi (7 — 8°, BJianoiocTB 95%) npn peAKOM (2 pa3a b Me- 
chh;) HOAKapMJiHBaHHH Ha SejiBix MBirnax (Bh6hkob h Bn6nKOBa, 1958). 

HaCTOTa H CpOKH B03HHKH0BeHHH 6JIOKOB B 3HaHHTeJIBHOH CTeneHH 3aBH- 
cht ot TeMnepaTypBi h BJianoiocTH BHenmeH cpeABi. Ha npnMepe 0 . silantiewi 
h X. gerbilli minax 6bijio HOKa3aHO, hto Han6ojiee 6jiaronpnHTHBie ycJiOBHH 
AJIH pa3MHO>KeHHH B036yAHTeJIH B OpraHH3Me 6JIOXH H (JopMHpOBaHHH 6jIOKa 
npeA>KejiyAKa coBnaAaioT c TeMnepaTypHBiM onTHMyMOM am >kh3hh nepeHOC- 
HHKa (En6nKOBa h CaxapoBa, 1956; Bn6HKOBa, EropoBa h Bojioxob, 1958). 
B nocjieAyiomeM 3Ta 3aK0H0MepH0CTB 6BiJia noATBep>KAeHa am X. cheopis 
(KapTMaH, IIpaHHC, KyaH, 1958) h 6jiox ceporo cypna (fflBapp, RjiaccoBCKHH 
h HipeHKO, 1961). TaKHM o6pa30M, HanSojiee 6jiaronpHHTHBie am pa3BHTHH 
SaKTepnaJiBHOH nonyjinpHH ycjiOBHH coBnaAaioT c onTHMajiBHBiMH ycjioBHHMH 
AJiH 2KH3HH Sjiox, KOTOpBie MoryT jie>KaTB 3a npeAeJiaMH TeMnepaTypHoro on- 
THMyMa am >kh3hh MHKpo6a nyMBi (28 — 30°). 

floKa3aHO, hto Sojiee nacToe HHTaHne h, cjieAOBaTejiBHO, 6ojiee HHTeHCHB- 
Hoe nocTynjieHHe HHTaTejiBHBix BeipecTB B6jioxy 6jiaronpHHTCTByioTB03HHKHO- 
BeHHio 6jiokob (BjiaHK h BajiTa3ap, Blanc et Baltazard, 1943; J^yrjiac h Ynjiep, 
1943; BnSHKOBa h CaxapoBa, 1956; Bn6HKOBa, MeABeAeBCKnx h J^aHKOB, 
1963). Bo3mohoioctb bo3hhkhob6hhh Sjiona npeA>KejiyAKa onpeAejineTCH He 

TOJIBKO KOMHJieKCOM (J)aKTOpOB, CBH3BHHBIX C SHOJIOTHHeCKHMH OCoSeHHOCTHMH 
pa3JIHHHBIX BHAOB 6jIOX H yCJIOBHHMH BHeiHHeH CpeABi, HO H CO CBOHCTBaMH 
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SaKTepnH nyMBi. IIoKa3aHO, hto choco6hoctb SaKTepHH nyMBi BBi3BiBaTB o6pa- 
30BaHne Sjiona npeftHcejiyAKa oSecnenHBaeTCH no MeHBmen Mepe jpyMH cboh- 
CTBaMn: npn3HaKOM P + n mepoxoBaTon ( R ) $opMon pocTa (RjiaccoBCKHH n 
BnSnKOBa, 1968; BnSnKOBa, RjiaccoBCKHH n MejiBHHKOBa, 1968). Bo3mo>kho, 
hto 3th npn3HaKH h He HcnepnBiBaioT chhcok cbohctb B036ya;HTejiH nyMBi, 
cnoco6cTByion];Hx o6pa30BaHHio 6jiokob. B BKcnepimeHTax AKHMOBnna, Kohji;- 
pamKHHon n ^pyrnx (1969) SaKTepnn, jinmeHHBie ^paKpim I (FI") n oco- 
6eHHO ^panipm I n TOKCHHa (FI", T"), oSycjiOBjiHBajin 6ojiee pe^noe o6pa- 
30BaHne Sjiokob no cpaBHemno c SaKTepnnMH ncxo^Horo (FI + , T + ) nrraMMa. 
C^Hano ^ejiaTB .majieKO Hflymne bbibo^bi h 3 pe3yjiBTaTOB ohbitob c o^hhm 
mTaMMOM nona npenmeBpeMeHHO. 

BecBMa BajKHoii oco6eHHOCTBio MHKpoSa nyMBi, KOTopan oSjiernaeT ero 
cym,ecTBOBaHne b opraHH3Me 6jioxh, HBjineTcn TepMonjiacTnnHocTB, oSecne- 
miBaion^aH bo3mo>khoctb pocTa n pa3MHO>KeHHH b ninponoM (ot 0 ,a;o 45°) 
ji;Hana30He TeMnepaTyp. 

B nocJie^Hne to^bi noKa3aHO, hto nacTOTa 6jiOKOo6pa30BaHnn b H3BecT- 
hoh CTeneHH 3aBncnT ot coctohhhh kpobh xo3HHHa-npoKopMHTejiH. Tan, 
KopMJieHne 3apa?KeHHBix 6jiox Ha HMMyHH3npoBaHHBix >khbothbix topmo3ht 
pa3MHO>KeHHe mhkpoSob h CHH>KaeT nacTOTy o6pa30BaHnn 6jiokob (Bn6nKOBa 
n raBpioniHHa, 1963; rpanmaHOB, IIocTaBCKaH n ,a;p., 1969). Pe3Koe noBBnne- 
Hne cojiiepjKaHHH caxapa b kpobh no3BOHOHHoro xo3HHHa cnoco6cTByeT o6pa- 
30BaHHio 6jiOKa npe^jnejiyjiiKa y 6jiox (RjiaccoBCKHH n BnSnKOBa, 1970). 

3AKJIIOHEHHE 

npnBejiieHHBie b pa6oTe MaTepnajiBi ^aioT ocHOBaHne pacnJieHHTB npopecc 
pa3BHTHH nonyjiHn,nn napa3HTa — B036yu;HTejiH nyMBi b opraHH3Me xo- 
3HHHa — 6 jioxh Ha neTBipe 3Tana: npoHHKHOBeHne mhkpo6ob b opraHH3M 
nepeHOCHHKa; a^anTapna SaKTepnn k cymecTBOBamno b mimeBapHTejiBHOM 
TpaKTe 6 jioxh; HaKonjieHne h coxpaHemie MHKpoopraHH3MOB b 6jioxe; nepe- 
^ana B036yu;HTejiH TenJiOKpoBHOMy xo3HHHy. 

IIpoHHKHOBeHHe SaKTepnn nyMBi b opraHH3M 6 jioxh mojkho paccMaTpn- 
BaTB nan Hecnen;H(J)HHecKoe HBjiemie, BeponTHOCTB KOToporo onpe^ejineTcn 
HHCTO CTaTHCTHHeCKHMH 3aKOHOMepHOCTHMH, 3aBHCHHi;HMH OT HHTeHCHBHOCTH 
SaKTepneMHH y rpHrayHa-flOHopa h o6T>eMa HacacBiBaeMOH 6 jioxoh kpobh. 

Bcjiejii 3a npoHHKHOBeHneM mhkpo6ob b 6jioxy cJie^yeT nopoTKan $a3a 
a^anTapHn napa3HTOB k h3M6hhbhihmch ycjioBHHM cymecTBOBaHHH. ,IJjiHTejiB- 
hoctb btoh $a3Bi He npeBBimaeT 24 — 36 nac., ho OHa MO>KeT ona3aTB pernaio- 
m;ee BjiHHHne Ha nocjieflyiomyK) cy^nSy MHKpononyjmpHH 6aKTepnH. Han- 
6ojiee xapaKTepHBiM ajih flamioro 3Tana HBjieHneM cjie^yeT cnnTaTB otmh- 
paHne 3HannTejiBHoro nncjia SaKTepnn b pe3yjiBTaTe ^encTBHH 3am;HTHBix 
MexaHH3MOB X03HHHa. CDeHOTHHHHeCKaH HJiaCTHHHOCTB 6aKTepHH nyMBI flaeT 
hm bo3mo>khoctb b TeneHne KopoTKoro BpeMeHH a^anTHpoBaTBca k cynjecTBo- 

BaHHK) B HOBBIX yCJIOBHHX H yCHeiHHO HpOTHBOCTOHTB ^eHCTBHK) 3aiipiTHBIX 
chji opraHH3Ma nepeHoennKa. BecBMa HOKa3aTejiBHa 3aKOHOMepHan $eHO- 
THnHHecKan nepecTpoHKa mhkpoSob npn CMeHe xo3neB (rpBi3yHa h 6jioxh). 

J^jih CJie^yiomero 3Tana pa3BHTHH nonyjmpHH xapaKTepHO pa3MHO>neHHe 
H COXpaHeHHe MHKpOOpraHH3MOB B OpraHH3Me X03HHHa. HBJieHHe OTMHpa- 
HHH SaKTepnajIBHBIX KJieTOK OTXOflHT Ha BTOpOH HJiaH, XOTH H 3,o,ecB em,e 
bo3mo}kho nojmoe ocBoSonmemie opraHH3Ma nepeHocHHKa ot 6aKTepHH. 
HanSojiee hht6hchbho pa3MHO>KeHHe SaKTepan nponcxo^HT BycjiOBnax, ohth- 
MajIBHBIX flJIH >KH3HH HaCeKOMOTO. 9TOT $aKT HBJiaeTCH OftHOH H3 HpKHX jje- 
MOHCTpapHH Toro, HTO OpraHH3M 0JIOXH HeJIB3H paCCMaTpHBaTB KaK HH,II,H$$e- 
peHTHoe BMecTHjmme ajih B036y,aiHTejiH. Tojibko HopMajiBHoe OTnpaBjieHne 
Bcex $H3HOJiorHnecKHx $yHKH,HH opraHH3MOM nepeHOCHHKa o6ecnenHBaeT 
HeoSxOJliHMBie yCJIOBHH AJIH pocTa H pa3MHO>KeHHH SaKTepHH HyMBI. 

Oa3a HaKonjieHHH KJieTOK napa3HTa ^aneno He bo Bcex cjiynanx 3aBep- 
maeTCH aKTOM nepe^ann. nocjiejiiHHH He Bcer^a ocym;ecTBjiHeTCH H3-3a rnSejin 
xo3HHHa, neMy mojkct cnocoScTBOBaTB naToreHHoe ^eHCTBHe Ha Hero napa- 
3HTa. 
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OcHOBy MexaHH3Ma nepe^a^n ^yMBi 6jioxaMH cocTaBjineT B03HHKH0Bemie 
6jiOKa HpeA>KejiyAKa. Bo3mo>khi>i, no-BHAHMOMy , h HeKOToptie Apyrae cno- 
co6bi nepe^ann, ho 3nH300To.JiorinecKoe 3HaneHHe hx HeBeJiHKO. HacTOTa 
H epOKH B03HHKH0BeHHH HenpOXO^HMOCTH npeA>KeJiyAKa 3aBHCHT OT BHftO- 
bbix oco6eHHOCTeH nepeHocHHKa, cbohctb B036yAHTejiH, ycjioBHH BHeiiraeH 
cpe^Bi h coctohhhh KpoBH TemioKpoBHoro, Ha kotopom HHTaeTCH HacenoMoe. 
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THE DEVELOPMENT OF PLAGUE MICROBE 
POPULATION IN FLEAS 

V. A. Bibikova and L. N. Klassovsky 
SUMMARY 

The paper presents a review of literature and results of the author’s studies of general 
regularities of the development of plague agent population in fleas. 

The authors believe that the development of the bacterial population in fleas proceeds 
in four phases: 1) penetration of microbes into the vector’s organism; 2) adaptation of 
bacteria to conditions prevailing in the alimentary tract of fleas; 3) accumulation and pre¬ 
servation of microorganisms in fleas; 4) transmission of the agent to warm-blooded host. 
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